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With the intensive applications of the laser processing technology in the field of industrial 
processing, new laser processing technologies and processing methods are emerging. Among them, 
the water jet guided laser technology for its breakthrough in the traditional laser processing 
technology has been given much attention both from domestic and international laser areas. Water 
jet guided laser technology, as a new type of laser processing technology, is a laser processing 
technology that combine laser processing with water jet processing technology. Compared with 
traditional laser processing, water jet guided laser processing has the advantages of the effective 
processing of long distance and no heat affected zone. 
From the study the mechanism of the water jet guided laser , the decisive factors of coupling 
and its efficiency between laser and water jet have been studied in this paper .and parameters of 
the water jet have also been developed to analyze the influence to the performance of this system. 
The design and process of coupling device and the nozzle has guaranteed a high efficiency and 
stability of water-guided laser processing machinery and optical equipment. Through coupling 
experiments of the system, the optimal coupling parameters of laser and water jet have found. 
By conducting Energy test experiments and through comparative study of laser energy 
distribution in water jet guided laser, water and fiber, the conclusion is that water jet guided laser 
can change the Gaussian laser power distribution into a uniform flat distribution of laser energy. 
The water circulation system has been designed to ensure that the water cycle system is running in 
stability and solve bubbles technical problems in the area of water jet waveguide; water pressure 
control sensor has achieved the stable automatic pressure control required by the processing of 
system. On the basis of system optical design, water jet guided laser’s precision coupling 
machining system between water jet and laser have been built; in the system’s Processing 
experiments, different processing system settings have been studied. By comparative experiments 
with different parameters, optimal processing conditions that can meet the water jet guided laser 
processing system parameter settings have obtained. 
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